Objectives. To examine the degree to which states' work hour regulations for nurses -policies regarding mandatory overtime and consecutive work hours-decrease mandatory overtime practice and hours of work among registered nurses. Methods. We analyzed a nationally representative sample of registered nurses from the National Sample Survey of Registered Nurses for years 2004 and 2008. We obtained difference-in-differences estimates of the effect of the nurse work hour policies on the likelihood of working mandatory overtime, working more than 40 hours per week, and working more than 60 hours per week for all staff nurses working in hospitals and nursing homes. Principal Findings. The mandatory overtime and consecutive work hour regulations were significantly associated with 3.9 percentage-point decreases in the likelihood of working overtime mandatorily and 11.5 percentage-point decreases in the likelihood of working more than 40 hours per week, respectively. Conclusions. State mandatory overtime and consecutive work hour policies are effective in reducing nurse work hours. The consecutive work hour policy appears to be a better regulatory tool for reducing long work hours for nurses.
2012). In particular, nurses working more than 40 hours per week commit medication errors more frequently than do those working less, and they are more subject to falls with injuries and nosocomial infections (Olds and Clarke 2010) . Although other studies (e.g., Berney and Needleman 2006; Tanaka et al. 2010) have reported that working overtime may be related to better patient outcomes, there is a consensus regarding the overall adverse impact of long work hours and overtime on patient outcomes (Institute of Medicine 2003) .
Two regulatory tools have been employed by states to prevent nurses from working overtime. The first comprises state laws that allow nurses to refuse mandatory overtime requests by their employers except in unforeseeable emergency situations (mandatory overtime policy). Proponents of bans on mandatory overtime have shown that such a regulation can improve quality of patient care as well as nurses' work conditions (Washington State Department of Labor and Industries 2002), which in turn may increase nurses' job satisfaction and retention. The second tool consists of state regulations that restrict nurses from working consecutive hours over a certain threshold. Most of the time nurses are restricted to working 12 hours within a 24-hour period (consecutive work hour policy) (Bae, Brewer, and Kovner 2012) . Restrictions on consecutive hours of work for nurses often include breaks between shifts such as a 10-hour rest period (American Nurses Association 2012b). The American Nurses Association (2012a) supports such state laws and has pursued federal legislation for the same purpose.
State work hour policies for nurses currently affect approximately 1.3 million RNs, half of all the 2.7 million RNs in the United States (Census Bureau, U. S. 2010). However, few studies have tested the impact of these state laws on mandatory overtime and work hour practices among nurses, and the findings are mixed. Bae and Brewer (2010) analyzed data from the 2004 National Sample Survey of Registered Nurses (NSSRN) and found no significant association between nurse work hour regulations and hours of mandatory overtime. In contrast, using newly licensed RN data collected in 2006, Bae, Brewer, and Kovner (2012) found a significant association between regulations and decreases in nurse mandatory overtime. Despite their contributions to the literature, these two studies are limited because they draw inferences from a cross-sectional association, and therefore they cannot claim any causal inference about a policy effect. In addition, possible bias from omitted variables may have contaminated the estimated policy effect.
The main purpose of this study is to evaluate whether, and to what extent, nurse work hour policies recently implemented by several states
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-mandatory overtime and consecutive work hour policies-are having an effect on overtime work practice and hours worked by RNs. Using a quasiexperimental study design, we obtained difference-in-differences estimates of work hour policy effects, controlling for potential confounders both observable and unobservable at individual and work-setting levels. We also investigate state regulations' unintended consequences, including voluntary overtime, on-call hours, and having a second position of employment. State regulations on nurse work hours do not prohibit other types of overtime work practices such as voluntary overtime or oncall hours. Therefore, health care facilities may be incentivized to use nurses on a voluntary overtime and/or on-call hour basis to manage variations in patient volume, if mandatory overtime and consecutive work-hour policies are enforced by states (Bae, Brewer, and Kovner 2012) . It is also possible that nurses themselves pursue voluntarily overtime or on-call hours for their own financial reasons. Furthermore, nurses in a state with such regulations could work in a second position to obtain extra income, even when health care facilities do not allow their nurses to work extra hours beyond a mandated threshold.
DATA AND METHODS

Data Sources and Study Population
We analyzed data from NSSRN, which were administered to actively licensed, nationally representative samples of RNs in 2004 (N = 35,724) and 2008 (N = 33,549) (Department of Health and Human Services 2006, 2010 We focused on data representing the RNs' principal positions because detailed information such as overtime work hours was collected only for their principal positions. We also focused on staff nurses working in hospitals and nursing homes because those nurses are most likely involved in patient direct care and quality of care. As a result, our sample includes full-time employees who worked more than 39 weeks per year and at least 36 hours per week. Working 86 hours per week is equivalent to working 12 shifts working plus 2 hours overtime per week, which is extremely unusual. Therefore, we Table S1 ). States' consecutive work hour policies prohibit nurses from working more than 12 hours consecutively within a 24-hour period, and thereby could reduce total hours worked. To examine the effect of the work hour policies, we created the weekly work hour indicator for whether an RN worked more than 40 hours per week. The Institute of Medicine (2003) recommends that weekly nurse work hours be no more than 60. Therefore, outcomes also include a work hour indicator of whether a RN worked more than 60 hours per week.
To investigate unintended consequences, we created dichotomous outcome variables for whether a nurse worked overtime voluntarily, worked on-call hours, or had a second position. 
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Covariates. We controlled for factors likely to be associated with nurse mandatory overtime and work hours. Covariates included work setting (nonfederal nonpsychiatric, other types of hospital, nursing home); union membership; nurse demographics (age, gender, race/ethnicity, education, marital status, having a child); and having a second position (either nursing or nonnursing job).
Analytic Approach
To isolate the effect of mandatory overtime and consecutive work hour policies, we utilized the within-state change in the policies between 2004 and 2008. We employed a difference-in-differences approach in which changes in an outcome in states that had the nurse overtime or work hour policy in 2008, not in 2004, were compared with changes in the outcomes in all other states that did not experience any policy changes. We used the following equation to investigate whether having mandatory overtime policy would affect the likelihood of working mandatory overtime:
where the subscripts i, g, and t index nurse, state group (state with or without the mandatory overtime policy), and year (2004 or 2008) , respectively. Y is a dichotomous indicator of working overtime mandatorily. F(•) represents a cumulative logit distribution function. M indicates the policy group of states that implemented the mandatory overtime policy between 2004 and 2008. Y08, the binary postpolicy indicator, takes the value of 1 if an observation is for 2008. It captures all unobserved factors that did not vary across states, such as the promotion of nationwide awareness of overtime work and job-related injuries, which cannot be observed empirically. The interaction term M 9 Y08, the main policy variable of interest, equals 1 if a nurse worked in a policy state in 2008 and 0 otherwise. Therefore, as in a usual quasi-experimental study, its coefficient represents a difference-in-differences estimate and captures the effect of the mandatory overtime policy.
For the difference-in-differences estimate to be accurate, characteristics of nurses in states with the policy changes should be comparable to those in states without the policy changes. Table S2 presents characteristics of nurses working in states with and without the policy changes. To address any potential concerns about incomparability, we controlled for, in X, observable differences in person characteristics between states with and without the policy changes, discussed above.
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Similarly, with the following equation, we examined the effect of consecutive work hour policy:
where Y is either working more than 40 hours per week or working more than 60 hours per week. C is an indicator of states that had the consecutive work hour policy in 2008 but not in 2004. As in equation (1), the coefficient on the interaction term C 9 Y08 captures a difference-in-differences estimate of the effect of the consecutive work hour policy. Mandatory overtime policy can affect not only the likelihood of working mandatory overtime but also the length of hours worked. As such, consecutive work hour policy may indirectly affect mandatory work hours if employers ask nurses to work mandatory overtime to compensate for reduced work hours. Therefore, we extended our empirical model to include both policies in a single equation, as follows:
where Y includes the outcomes in equations (1) and (2). In addition, we extended the equations (1)- (3) to improve the precision of our difference-in-differences estimates. We replaced the policy group indicator with state dummy indicators. For example,
where the subscripts i, s, and t index nurse, state, and year. In equation (1), the group indicator M can be viewed as a "group fixed-effect" that captures all permanent group differences. In a regression context, equation (1) allows for different intercepts for the policy and reference state groups. In equation (4), S is a vector of binary state indicators, that is, "state fixedeffects." Therefore, we estimate equation (4) to control for unobserved state heterogeneity by including intercepts separately for each state. In this way, we removed any bias in our difference-in-differences estimates due to all unobserved state characteristics that did not change during the study period and that might have affected the outcomes. For example, state fixed-effects would capture the general hospital/nursing home working environment, as well as other state-specific regulations implemented in both 2004 and 2008 , that might affect the outcomes (e.g., mandatory minimum nurse-patient ratios implemented in California since January 1, 2004; see Kasprak 2004) .
Statistical Analysis
In all models, we calculated logit estimators. Therefore, the coefficients on the main policy variables show only the direction of the effects of state policies. To measure the magnitude of the effects, we obtained marginal effects, computed as the average change in predicted probabilities (Norton, Wang, and Ai 2004) . Standard errors were based on 300 bootstrap repetitions. Because data for this study were originally collected using a complex survey design, we calculated population-weighted estimators so that our findings could have population inference. To obtain correct statistical inferences, standard errors were adjusted for clustering on states. All analyses were performed in STATA, version 12.1 (Stata Corp., College Station, TX, USA).
RESULTS
Work Hour Policies
Coefficient estimates from the logit models are reported in Table 2 . The coefficients on the interaction variables for mandatory overtime policy (Mandatory overtime 9 Year 2008) and consecutive work hour policy (Consecutive work hour 9 Year 2008) are of primary interest and represent difference-in-differences estimates. Results from the group fixed-effects model (i.e., the usual difference-in-differences model) and the state fixed-effects models (i.e., the difference-in-differences models with state indicators) are consistent and comparable in magnitude to each other.
Mandatory overtime policy is negatively and significantly associated with working overtime mandatorily, implying that the presence of mandatory overtime policy may decrease the likelihood of working overtime mandatorily. The coefficient for consecutive work hour policy is negative and statistically significant for working more than 40 hours per week, but not significant for working more than 60 hours.
In terms of the covariates, the year dummy variable (year 2008) is negatively related to the probability of working mandatory overtime, working more than 40 hours, and working more than 60 hours per week. Compared with nurses working in nonfederal nonpsychiatric hospitals, nurses working in other types of hospitals were more likely to work more than 40 hours per week and nurses working in nursing homes were more likely to work overtime mandatorily. Older nurses were more likely to work mandatory overtime, and worked more than 40 hours per week. Female nurses were less likely than 10 HSR: Health Services Research male nurses to work more than 40 hours per week. Compared with non-Hispanic white nurses, other race/ethnic nurses were more likely to work more than 40 hours and to work more than 60 hours per week. Nurses with bachelor's degrees were less likely to work overtime mandatorily than were nurses with associate's degrees or less. When nurses had children at home, they were less likely to work more than 60 hours per week. Those who had a second position were less likely to work overtime mandatorily and more likely to work more than 40 hours per week in their principal nursing positions than nurses who did not have a second position. (1) and (2). Mandatory overtime policy is significantly associated with 3.9 percentage-point decreases in the likelihood of working overtime mandatorily when state fixed-effects are included. Given that approximately 9.3 percent of RNs worked mandatory overtime in 2008, the estimated relationship appears large in magnitude. Consecutive work hour policy is associated with 11.5 percentage-point decreases in the likelihood of working more than 40 hours per week when state heterogeneity is controlled for.
Magnitudes of the Effects of State Nurse Work Hour Policies
Panel B presents results from the model with both state policies in the same empirical equation, that is, equation (3). The effect on working mandatory overtime and working more than 40 hours is almost identical to those in Panel A. The group fixed-effects model shows that the presence of mandatory overtime policy is significantly associated with 4.6 percentage-point increases in the likelihood of working more than 60 hours per week. However, the positive marginal effect becomes insignificant in the more rigorous state fixed-effects model. Table 4 presents results for the unintended consequences of the state policies. None of the marginal effects are statistically significant.
Additional Analyses
We performed several additional analyses to assess the robustness of our main findings and draw more useful policy implications (see Table 5 ). n/a n/a n/a n/a Consecutive work hour policy n/a n/a À0.128** Note. All models control for the full covariates. Only marginal effects on the overtime and work hour policy are reported to preserve the space. Full results are available upon request. All models are survey-weighted. Bootstrapped standard errors are reported in parentheses and are adjusted for clustering at the state level. *Significant at the 95% level; **significant at the 99% level. Note. All models control for the full covariates. Only marginal effects on the overtime and work hour policy are reported to preserve the space. Full results and coefficients are available upon request. All models are survey-weighted. Bootstrapped standard errors are reported in parentheses and are adjusted for clustering at the state level.
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Had a Second Position
Main findings (from Tables 3 and 4 Results are robust when the policies are specified in separate equations and are available upon request. Also, results from the group fixed-effects models lead to the same conclusions and are available upon request. *Significant at the 95% level; **significant at the 99% level.
A fundamental assumption in our difference-in-differences analysis was that other state policies (e.g., nurse-patient ratios) and changes in macro environments (e.g., economic downturn) have no independent effect on the policy and references states. We assessed the legitimacy of this assumption as follows.
We tested whether the presence of a nurse staffing law might alter the main findings. Currently California is the only state with mandated minimum nurse-patient ratios. Other states have enacted similar policies, such as public disclosure or reporting of nurse-patient ratios (Illinois, New Jersey, New York, Rhode Island, and Vermont) or have established committees responsible for staffing plans (Nevada, Texas, Ohio, Connecticut, Illinois, Washington, and Oregon) (Tevington 2011) . Although the overall effectiveness of nurse staffing laws remains unproven (Tevington 2011 ), Aiken et al. (2010 and Douglas (2010) have reported that increased nurse staffing alleviates nurse workloads and decreases nurse turnover. This implies that our findings may suffer from bias if nurse staffing policies are associated with the nurse overtime and work hour policies, as this could have biased our findings.
An effective analytic approach to bias from omitted variables such as nurse-patient ratios is to specify state fixed-effects and eliminate sources of bias from state heterogeneity, as has been done in this study. Our difference-in-differences estimates should remain consistent given that state nurse staffing regulations did not change during our study period or alter mandatory overtime or consecutive work hour practices. We therefore included in the main equations state-specific linear time trends (i.e., interactions of binary state indicators and a linear time trend variable). Although this extension might overspecify the models, state linear time trends can effectively control for unmeasured macro-level changes over time unique to each state. As reported in row (1) of Table 5 , the results from the state-specific linear time trend models had the same implications as our main findings.
We alternatively gauged any influence of states with nurse staffing regulations by excluding seven states that passed at least one of the staffing laws by 2008 : California (1999 , Illinois (2003 ), Florida (2006 ), New Jersey (2005 ), Oregon (2005 ), Rhode Island (2005 ), and Vermont (2006 . As shown in row (2), marginal effects from this additional analysis were highly similar to the main findings.
We also tested whether the year dummy variable and state fixed-effects specified in our main equations were insufficient for capturing changes in economic situations in each state. We augmented the main analytic file with annual averages of state unemployment rates from the United States Bureau By 2004, the mandatory overtime policy had already been implemented in Maryland, Minnesota, New Jersey, and Washington, and the consecutive work hour policy in California, Maine, Oregon, and Texas. These states are included as reference states in our main models in that they did not experience changes in the nurse work hour policies between 2004 and 2008. A differencein-differences approach by nature estimates the extent to which a policy would have led to a change in an outcome if the policy were implemented in a nonpolicy reference group. To assess whether the main findings were in line with the spirit of a difference-in-differences approach, we excluded the eight states from the main models. Rows (4) and (5) confirm that our main findings are robust to the exclusion of states with nurse overtime and work hour policies by 2004.
In addition, we examined whether the effectiveness of the mandatory overtime and consecutive work hour policies might change over time. This extension was run only on the states with the mandatory overtime or consecutive work hour policies in 2004 or 2008. We thereby obtained difference-in-differences estimates for early implementers-defined as states that implemented the policies by 2004-as compared with follower states that implemented the policies between 2004 and 2008. As reported in row (6), we did not find significant differences between early and later implementers, which implies that the mandatory overtime and consecutive work hour policies may become effective quickly after their enactment.
DISCUSSION
Our findings show that the state policy of banning nurse mandatory overtime leads to a decrease in working mandatory overtime and that the consecutive work hour policy yields a reduction in the likelihood of working more than 40 hours per week. This suggests that these policies can be successful and prevent nurses from working extended hours. In particular, the consecutive work hour policy appears to be a more effective way to control nurse work hours in that its effect is approximately three times larger than the effect of the mandatory overtime policy.
Our findings are consistent with those of Bae, Brewer, and Kovner (2012) , who analyzed a sample of newly licensed RNs, in that mandatory overtime policy reduces a nurse's likelihood of working mandatory overtime and consecutive work hour policy decreases work hours among nurses. However, contrary to Bae, Brewer, and Kovner (2012) , who found that the mandatory overtime policy led to a decrease in working long hours, we do not find that a state mandatory overtime policy leads to a reduction in weekly working hours. This discrepancy may stem from the data used and the study designs employed. In comparison with the Bae, Brewer, and Kovner (2012) study, this study analyzes more up-to-date data (2006 vs. 2004 and 2008) and importantly utilizes a quasi-experimental study design to control for unobserved state heterogeneity, which is more appealing for causal inference. Together, the two studies may imply that states without a nurse work hour limit can benefit more from a consecutive work hour regulation if their intention is to reduce the length of work time among nurses.
The Institute of Medicine (2003) recommends that voluntary overtime should be limited and that nurses should not work more than 12 hours in a 24-hour period and no more than 60 hours in a 7-day period. Although the state regulations do not include any voluntary overtime restrictions for nurses, our results imply that adopting a consecutive work hour law can control nurse work hours effectively even without limiting voluntary overtime among nurses.
Our findings should be interpreted with some caution. Because of data limitations, we were not able to include other variables that might affect nurses' mandatory overtime practice and work hours, such as nursing workload and nurses' organization commitment (Bae, Brewer, and Kovner 2012) . For example, nurses with greater levels of organizational commitment work voluntary overtime more frequently, but work mandatory overtime less often (Bae, Brewer, and Kovner 2012) . We did include work-setting variables to reduce this source of omitted-variable bias, although work-setting difference is not likely to capture all variability in workload and organization commitment among nurses. Further, as long as the state-level nurse work hour policies are not strongly associated with the omitted variables, potential bias in our difference-in-differences estimates should be minimized. It would be informative to investigate whether, as compared with the independent effects of mandatory overtime and consecutive work-hour regulations, having both policies would have different implications on nurse work practices. Unfortunately, an examination of such question was not feasible. Minnesota represents the state that had both policies in 2008. However, it is one of the states that was already implementing the mandatory overtime policy in 2004, and therefore was not able to provide a policy change between 2004 and 2008 that is necessary to isolate the effect of having both policies. Given that states continue their efforts 
